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COMMUNICATION MAIN LAYOUT RACK 
STRUCTURE 

BACKGROUND OF THE INVENTION 

The present invention relates to a main layout rack 
Structure for communication exchange, and more particu 
larly to a layout rack Structure including two cooperative PC 
boards to reduce the Volume of the rack and provide con 
nections for more telephones. Also, the rack Structure Sim 
plifies telephone line connections. 

The existing main layout rack Structure used in a tele 
phone exchange is composed of Several terminal boards 10 
sequentially overlaid on each other as shown in FIG.1. The 
upper side of the terminal board 10 is formed with ten pairs 
of incoming line engaging troughs 11. The lower Side of the 
terminal board 10 is formed with ten pairs of opposite 
outgoing line engaging troughs 12. The incoming line 
engaging troughs 11 Serve to engage with lines connected to 
the exchange, while the outgoing line engaging troughs 12 
Serve to engage with the lines connected to the telephones. 
Each telephone corresponds to a pair of incoming line 
engaging troughs 11 and a pair of Outgoing line engaging 
troughs 12. Therefore, each terminal board 10 at most 
provides connections for ten telephones. In the case of more 
telephones, a certain number of terminal boards 10 must be 
added. 

A main layout rack Structure employing Semiconductor 
techniques has been developed to replace the above Struc 
ture. Such improved layout rack has Smaller Volume. 
However, the expense for Such Semiconductor techniques is 
over twenty times the cost for the conventional layout rack. 
Therefore, rack Structures employing Semiconductor tech 
niques are not widely used. 

The above conventional layout rack Structure has the 
following Shortcomings: 

1. Each terminal board 10 is applicable to ten lines (that 
is, ten telephones). Therefore, in the case of one hun 
dred telephones, ten terminal boards will be necessary 
for providing connections for the one hundred tele 
phones. As a result, the Volume will increase ten times 
and much room will be occupied. 

2. When connecting each telephone, one set of two lines 
must be connected to one set of incoming line engaging 
troughs 11 of the terminal board 10 from the exchange 
and then one set of two lines must be engaged with the 
corresponding outgoing line engaging troughs 12 and 
connected to the telephone. Such procedure is trouble 
Some and inconvenient and the more telephones there 
are, the more complicated the lines are. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the present invention to 
provide an improved communication main layout rack Struc 
ture in which two thin panel-like PC boards are assembled 
into one unit for connection of numerous telephones. When 
each other unit is added, more telephones can be connected. 
The volume of the layout rack is small and will not occupy 
much room. 

It is a further object of the present invention to provide the 
above main layout rack Structure in which the connection is 
Simplified in Such a manner connectors are directly inserted 
into and connected with the exchange and the telephones. 
Therefore, there is no need to lay tens or hundreds of random 
lines in the box of the main layout rack. As a result, the 
appearance is tidy and it is easy to install and maintain the 
unit. 
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2 
The present invention can be best understood through the 

following description and accompanying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a structure of multiple 
conventional communication main layout racks overlaid on 
each other; 

FIG. 2 is a perspective exploded view of the present 
invention; 

FIG. 3 is a perspective view showing the back face of the 
first PC board of the present invention; 

FIG. 4 is a perspective view showing the front face of the 
second PC board of the present invention; 

FIG. 5 is an enlarged perspective view of the insertion pin 
of the present invention; 

FIG. 6 is an enlarged perspective view of another embodi 
ment of the insertion pin of the present invention; 

FIG. 7 is an enlarged perspective view of still another 
embodiment of the insertion pin of the present invention; 

FIG. 8 is a perspective assembled view of the present 
invention; and 

FIG. 9 is a sectional assembled view of a part of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Please refer to FIG. 2. The present invention includes a 
first PC board 20, a second PC board 30, four insertion seats 
40, fifty pairs of insertion pins 50, four bus lines 60, four 
mating insertion seats 70 connected to one end of the bus 
line 60 and four connectorS 80 connected to the other end of 
the bus line 60. The central portion of the first PC board 20 
is formed with 2500 copper-plated insertion holes 21 
arranged into a Square pattern at equal intervals (50x50 array 
). In addition, the upper and lower Sections of one side of the 
first PC board 20 are formed with two rows of 25 pairs of 
copper-plated Soldering holes 23 forming an insertion Seat 
Soldering Section 22. The holes in the uppermost row of 
copper-plated insertion holes 21 of the front face 20A of the 
first PC board 20 are electrically connected with each other 
and electrically connected with the first copper-plated Sol 
dering hole 23 on the inner Side of the insertion Seat 
Soldering Section 22 of the upper Section counted from the 
upper Side. The holes in the Second uppermost row of 
copper-plated insertion holes 21 of the front face 20A of the 
first PC board 20 are electrically connected with each other 
and electrically connected with the Second copper-plated 
Soldering hole 23 on the inner Side of the insertion Seat 
Soldering Section 22 of the upper Section counted from upper 
Side. The above arrangement is repeated until the holes in the 
last row of copper-plated insertion holes 21 of the front face 
20A of the first PC board 20 are electrically connected with 
each other and electrically connected with the lowermost 
copper-plated Soldering hole 23 on the inner Side of the 
insertion Seat Soldering Section 22 of the lower Section. In 
addition, the holes in the uppermost row of copper-plated 
insertion holes 21 of the back face 20B of the first PC board 
20 are electrically connected with each other (as shown in 
FIG. 3) and electrically connected with the first copper 
plated soldering hole 23 on the outer side of the insertion 
Seat Soldering Section 22 of the upper Section counted from 
the upper Side. The holes in the Second uppermost row of 
copper-plated insertion holes 21 of the back face 20B of the 
first PC board 20 are electrically connected with each other 
and electrically connected with the Second copper-plated 
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Soldering hole 23 on the Outer Side of the insertion Seat 
Soldering Section 22 of the upper Section counted from the 
upper Side. The above arrangement is repeated until the 
holes in the last row of copper-plated insertion holes 21 of 
the back face 20B of the first PC board 20 are electrically 
connected with each other and electrically connected with 
the lowermost copper-plated Soldering hole 23 on the outer 
Side of the insertion Seat Soldering Section 22 of the lower 
section. The central portion of the second PC board 30 is 
formed with 2500 copper-plated insertion holes 31 arranged 
into a Square pattern at equal intervals (50x50 array). In 
addition, the front and rear Sections of the upper Side of the 
second PC board 30 are formed with two rows of 25 pairs 
of copper-plated Soldering holes 33 forming an insertion Seat 
soldering section 32. The holes in the most forward row of 
copper-plated insertion holes 31 of the front face 30A of the 
second PC board 30 are electrically connected with each 
other (as shown in FIG. 4) and electrically connected with 
the first copper-plated soldering hole 33 on the lower side of 
the insertion Seat Soldering Section 32 of the front Section 
counted from the front side. The holes in the second most 
forward row of copper-plated insertion holes 31 of the front 
face 30A of the second PC board 30 are electrically con 
nected with each other and electrically connected with the 
Second copper-plated Soldering hole 33 on the lower Side of 
the insertion Seat Soldering Section 32 of the front Section 
counted from the front Side. The above arrangement is 
repeated until the holes in the last row of copper-plated 
insertion holes 31 of the front face 30A of the second PC 
board 30 are electrically connected with each other and 
electrically connected with the last copper-plated Soldering 
hole 33 on the lower side of the insertion seat soldering 
Section 32 of the rear section. The holes in the most forward 
row of copper-plated insertion holes 31 of the back face 30B 
of the second PC board 30 are electrically connected with 
each other and electrically connected with the first copper 
plated Soldering hole 33 on the upper side of the insertion 
Seat Soldering Section 32 of the front Section counted from 
front side. The holes in the second most forward row of 
copper-plated insertion holes 31 of the back face 30B of the 
second PC board 30 are electrically connected with each 
other and electrically connected with the Second copper 
plated Soldering hole 33 on the upper side of the insertion 
Seat Soldering Section 32 of the front Section counted from 
the front Side. The above arrangement is repeated until the 
holes in the last row of copper-plated insertion holes 31 of 
the back face 30B of the second PC board 30 are electrically 
connected with each other and electrically connected with 
the last copper-plated Soldering hole 33 on the upper side of 
the insertion Seat Soldering Section 32 of the rear Section. 
Referring to FIG. 5, the insertion pin 50 is a cylindrical 
member made of highly conductive metal with a certain 
length. The insertion pin 50 has such an outer diameter as to 
Snugly fit into the copper-plated insertion hole 21 of the first 
PC board 20 and the copper-plated insertion hole 31 of the 
second PC board 30. The four mating insertion seats 70 are 
respectively connected with one end of the bus lines 60, 
while the four connectors 80 are respectively connected with 
the other end of the bus line 60. 

FIG. 6 shows another embodiment of the insertion pin 50' 
of the present invention. The insertion pin 50' is made of 
highly conductive metal. Two ends of the insertion pin 50' 
are formed with circular enlarged head Sections 51' having 
Such an outer diameter as to Snugly fit into the copper-plated 
insertion hole 21 of the first PC board 20 and the copper 
plated insertion hole 31 of the second PC board 30. Two 
sides of the middle slendersection of the insertion pin 50' are 
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4 
formed with symmetrical arch resilient plates 52' made of 
highly conductive metal and having a diameter larger than 
the outer diameter of the head Sections. 
FIG.7 shows still another embodiment of the insertion pin 

50" of the present invention. The insertion pin 50" has an 
insertion post 51" Smaller than the copper-plated insertion 
holes 21, 31 and made of the same material as the PC board. 
Conductive skin 52" is fitted around the insertion post 51'. 
The conductive skin 52' is made of well highly conductive 
metal and equal in diameter to the diameter of the copper 
plated insertion holes 21, 31. 
When assembled, as shown in FIG. 8, one end of the fifty 

pairs of insertion pins 50 is inserted into the copper-plated 
insertion hole 21 of the first PC board 20, while the other end 
thereof is inserted into the corresponding copper-plated 
insertion hole 31 of the second PC board 30 (referring to 
FIG. 9). The selection of effective copper-plated insertion 
hole 21, 31 is made in accordance with a calculation. Then 
the ends of the four bus lines 60 with the mating insertion 
seats 70 are inserted into the four insertion seats 40 to 
complete the assembly to be used on a main layout rack for 
fifty telephones. The connectors 80 connected with the other 
end of the bus lines 60 inserted in the insertion seats 40 of 
the first PC board 20 are directly inserted into and connected 
with an exchange. The connectors 80 connected with the 
other end of the bus lines 60 inserted in the insertion seats 
40 of the second PC board 30 are connected with the 
telephone. The first and second PC boards can be exchanged. 
In the case that fifty telephones are added, another unit can 
be added. 
The number of the copper-plated insertion holes 21, 31 of 

the first and second PC boards 20, 30 can be other than 2500 
arranged as 50x50 array. Other number of insertion holes 
can be arranged into a Square array. 

According to the above arrangement, the present inven 
tion has the following advantages: 
What is claimed is: 
1. Communication main layout rack Structure comprising 

a first PC board, a second PC board, several insertion seats, 
Several pairs of insertion pins, Several bus lines, Several 
mating insertion Seats and Several connectors, a central 
portion of the first PC board being formed with multiple 
copper-plated insertion holes arranged into a Square pattern, 
an upper Section and a lower Section of one side edge of the 
first PC board being respectively formed with an insertion 
Seat Soldering Section, a central portion of the Second PC 
board being formed with multiple copper-plated insertion 
holes arranged into a Square pattern, a front Section and a 
rear Section of an upper side edge of the Second PC board 
being respectively formed with an insertion Seat Soldering 
Section, the insertion Seats being Soldered on the insertion 
Seat Soldering Sections of the front faces of the first and 
Second PC boards, the mating insertion Seats being respec 
tively connected with one end of the bus lines and inserted 
in the insertion Seats, the connectors being connected with 
the other end of the bus lines, wherein the connectors 
connected with one of the PC boards are inserted into an 
eXchange and the connectors connected with the other of the 
PC boards are connected with telephones to form a main 
layout rack with Small Volume. 

2. Communication main layout rack Structure as claimed 
in claim 1, wherein the upper Section and the lower Section 
of said one side edge of the first PC board is respectively 
formed with at least one pair of copper-plated Soldering 
holes forming the insertion Seat Soldering Section, each row 
of copper-plated insertion holes of the front face of the first 
PC board being electrically connected with each other and 
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with a corresponding copper-plated Soldering hole on an 
inner Side of the insertion Seat Soldering Section, each row of 
copper-plated insertion holes of the back face of the first PC 
board being electrically connected with each other and with 
a corresponding copper-plated Soldering hole on an outer 
Side of the insertion Seat Soldering Section. 

3. Communication main layout rack Structure as claimed 
in claim 1, wherein the front Section and the rear Section of 
the upper Side edge of the Second PC board is respectively 
formed with at least one pair of copper-plated Soldering 
holes forming the insertion Seat Soldering Section, each row 
of copper-plated insertion holes of the front face of the 
second PC board being electrically connected with each 
other and with a corresponding copper-plated Soldering hole 
on a lower Side of the insertion Seat Soldering Section, each 
row of copper-plated insertion holes of the back face of the 
second PC board being electrically connected with each 
other and with a corresponding copper-plated Soldering hole 
on an upper Side of the insertion Seat Soldering Section. 

4. Communication main layout rack Structure as claimed 
in claim 1, wherein the insertion pin is a cylindrical member 
made of conductive metal with a certain length, the insertion 
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pin having Such an outer diameter as to Snugly fit into the 
copper-plated insertion holes of the PC boards. 

5. Communication main layout rack Structure as claimed 
in claim 4, wherein the insertion pin is made of conductive 
metal, two ends of the insertion pin being formed with 
circular enlarged head Sections having Such an outer diam 
eter as to Snugly fit into the copper-plated insertion holes of 
the PC boards, two sides of a middle slender section of the 
insertion pin being respectively formed with two Symmetri 
cal arch resilient plates made of conductive metal and 
having a diameter larger than an outer diameter of the head 
Section. 

6. Communication main layout rack Structure as claimed 
in claim 4, wherein the insertion pin has an insertion post 
Smaller than the copper-plated insertion holes and made of 
the same material as the PC boards, and further comprising 
a conductive skin being fitted around the insertion post, the 
conductive skin being made of conductive metal and having 
a diameter equal to the diameter of the copper-plated inser 
tion holes. 


